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"# !$%&'()*+&$(%!
!
"#"# !,-./01234!5-67324/!897!:.;;1<.=9>!
&0.!>.9.-8;!0.8;40!269/2=63/9.//!897!?96:;.7>.!8<634!4678@A/!;=B./4@;.!
08/! -./3;4.7! =9! B667! 8//3C=9>! 8! /4-69>.-! 897! C6-.! -.;.D894! -6;.! =9!
4.-C/! 6B! C8=94.9892.! 897! =C5;.C.9484=69! 6B! 03C89! :.;;1<.=9>#!
E6-.6D.-!4089!F3/4!8!/63-2.!6B!934-=.94/!:=40!/.9/6-@!D8;3./G!B667/!08D.!
8//3C.7! 8! 5-64.24=D.! 897! B3924=698;! C.89=9>#! %.D.-40.;.//G! =4! =/! 96:!
:=7.;@!?96:9!4084!40.!7.D.;65C.94!897!40.!.H=/4.92.!6B!89!6->89=/C!=9!
5-./.92.!6B!6H@>.9!=/!8//62=84.7!:=40!40.!>.9.-84=69!6B!-.824=D.!6H@>.9!
/5.2=./! I'(JK! =9! 8226-7892.! 46! :084! =/! 28;;.7! 40.! 6H@>.9! 58-876H!
I)=5;62?! .4! 8;G! "LLMK#! $9! B824G! 8.-6<./! =B! 69! 69.! /=7.! 9..7! 6H@>.9! B6-!
-./5=-84=69! 5-62.//! 69! 40.! 640.-! /=7.! 40.@!C3/4! 5-64.24! 40.! 6->89=/C!
B-6C! 40.! 6H@>.9! =4/.;B! 897! B-6C! 40.! 6H@1-87=28;/! >.9.-84.7! <@! 40.!
6->89=/C! I'=2.1ND89/! .4! 8;#G! "LLOK#! &0./.! -.824=D.! /5.2=./G! 28;;.7!
6H=7894/!6-!5-616H=7894!26C56397/G!8-.!?96:9!46!<.!-./569/=<;.!B6-!40.!
6H=784=D.! 78C8>.! 6B! <=6;6>=28;! C82-6C6;.23;./! /320! 8/! )%PG!
28-<60@7-84./!897!5-64.=9/!IQ8;;=:.;;!897!R344.-=7>.G!"LMLS!J=./G!"LL"S!
Q8;;=:.;;G! "LLTS!R8-2=81P;69/6!.4! 8;#G! UVVWK#! J6C.!6B! 40.!C6/4! -.;.D894!
'(J!5-6732.7!<@!40.!03C89!C.48<6;=/C!8-.!40.-.B6-.!7=23//.7#!
-*./'(0,)/# 1%,(%# '1),+12# 345X! =4! 5;8@/! 8! 2.94-8;! -6;.! <.283/.! =4! =/! 40.!
/48-4=9>!56=94!B6-!40.!>.9.-84=69!6B!/.D.-8;!640.-!-.824=D.!=94.-C.7=84./#!
$97..7G! =4! =/! :6-40! 46! 964.! 4084! 84! ;.8/4! YZ! 6B! 40.! (U! 4084! =/! 3/.7! <@!
03C89/! =/! 269D.-4.7! =9! (U1! IQ8;;=:.;;G! "LLTK#! $4! 7.-=D./! B-6C! 40.! 69.1
.;.24-69! -.7324=69! 6B! (! 2848;@[.7! <@! H8940=9.! 6H=78/.! IN+! "#U#Y#UK! 6-!
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#$%&'! ()*+,-./! 012! *2! 3,4! ,5-(! 0.! 6(78.+! 09! .5.327(4! 5.,:,;.! *4! 2<.!
7.-=*7,2(79!3<,*4>!!!
-.)'(/.0# '1),+10#2-3?! *2! *-! 2<.!8(-2! 7.,32*@.! -=.3*.-! ;.4.7,2.+! *4! @*@(!
,62.7! <*;<A.4.7;9! *77,+*,2*(4! (7! 67(8! .4+(;.4(1-! '"B"! 2<7(1;<! 2<.!
C.42(4! 7.,32*(4>! D2-! 7.,32*@*29! *-! +1.! 2(! 2<.! 6,32! 2<,2! *2! *88.+*,2.59!
7.,32-!,2!2<.!=5,3.!E<.7.!*2!*-!;.4.7,2.+>!
-.)'(45%# 65'(/,)5# -727?! *2! *-! ,! 4(4A7,+*3,5! -=.3*.-! 2<,2! *-! .66*3*.4259!
3(4@.72.+!2(!E,2.7!6(7!2<.!,32*(4!(6!2<.!.4F98.!3,2,5,-.!GHI!J>JJ>J>KL>!!
85'(/.0# '1),+10# 922:?! 2<*-! 7.5,2*@.59! 5(4;! 5*@.+! MBN! -=.3*.-! 3,4! 0.!
;.4.7,2.+! *4!2<.! 5*=*+!=.7()*+,2*(4/! 61432*(4*4;!,-!2<.!-2,72*4;!=(*42!(6!
2<*-!7.,32*(4!-.O1.43.>!
;0<(/.0# '1),+10# 92:?! *2! *-! ,4(2<.7! =7(+132! +.7*@*4;! 67(8! 2<.! 5*=*+!
=.7()*+,2*(4!,-!E.55!,-!('41%,+#=.)'(65'(/,)5>?#922->!!
@,%405&#A(05+*01'#(/.45%#!27?!*2!*-!,!4(4A7,+*3,5!-=.3*.-!2<,2!*2!*-!2<(1;<2!
2(!0.!6(78.+!,%#B,B(!,62.7!2*--1.!.)=(-17.!2(!5*;<2>!D2!3,4!.,-*59!*42.7,32!
E*2<! (2<.7! 8(5.315.-! 09! 3<.8*3,5! 3(80*4,2*(4! (7! .)3*2,2*(4! .4.7;9!
27,4-6.7>!
C,&',+# (/,)5# '1),+10# C2:?! *2! *-! .4F98,2*3,559! 6(78.+! 67(8! ,7;*4*4.! (7!
=7(+13.+! 09! ,32*@,2.+! 8,37(=<,;.-! E*2<! ,4! *8=5*3,2*(4! *4! *8814.!
+.6.4-.>!D2!*-!,5-(!:4(E4!2<,2!,4!.)3.--!(6!#BP!*-!392(2()*3>!!
$=,72! 67(8! 2<.! MBN! =7(+13.+! *4! 2<.! (7;,4*-8! ,-! ,4! ,4-E.7! (6! 2<.!
=7*8,79! *8814.! +.6.4-.! G%*=5(3:! .2! ,5/! JQQRL/! 2<.7.! ,7.! 8,49! =7(A
()*+,42-!,4+!()*+,42!3(8=(14+-!7.-152*4;!67(8!.)(;.4(1-!MBN!-(173.-!
.)=(-17.>! D4+..+/! 8,49! 3(8=(14+-! ,7.! 3(4-18.+! ,4+! .42.7! 2<.!
(7;,4*-8! E*2<! 2<.! +*.2/! 8,49! ,7.! *4<,5.+! E*2<! 3*;,7.22.! -8(:.! ,4+!
(2<.7-/!5*:.!(F(4./!,7.!=7.-.42!*4!,*7!=(5512*(4!G&79(7!.2!,5>/!JQQSL>!!
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#$!%&'(&! )%!'()%*+,-! .$'!$(/)&.0+1(! )2(3(!4+$'!%,! 5%67%/$'38!9+)2! )2(!
.+6!%,!7&(:($)+$;!<+%0%;+5.0!'.6.;(8!)2(&(!.&(!3(:(&.0!($1-6.)+5.00-!%&!
$%$=($1-6.)+5.00-! .$)+%*+'.$)! 3-3)(63! )2.)! 5.$! <(! .5)+:.)('! <-! )2(!
%&;.$+36>! ?$! .$)+%*+'.$)! +3! @.$-! 3/<3).$5(! )2.)8! 92($! .)! 0%9!
5%$5($)&.)+%$3!5%67.&('!)%!)2.)!%,!.$!%*+'+1.<0(!3/<3)&.)(8!3+;$+,+5.$)0-!
'(0.-3! %&! +$2+<+)3! )2(! %*+'.)+%$! %,! )2.)! 3/<3)&.)(A! BC.00+9(00! .$'!
D/))(&+';(8!EFGFH!I+(38!EFFEH!C.00+9(008!EFFJK>!L%00%9+$;!)2(!'(,+$+)+%$3!
7&%:+'('! /$)+0! )%'.-! <-! 0+)(&.)/&(8! .$)+%*+'.$)3! .&(! 3/<3).$5(3! 2+;20-!
5%$5($)&.)('!+$!70.$)!)+33/(3>!M(5./3(!)2(-!5.$!<(!(.3+0-!%*+'+1('8!)2(-!
&(7&(3($)! )2(! 7&(,(&($)+.0! ).&;()! ,%&! %*+'.$)3! .$'! ,&((! &.'+5.03! )2/3!
(*(&)+$;!.!5(003!7&%)(5)+:(!&%0(!.;.+$3)!%*+'.)+:(!3)&(338!,%&!<%)2!2/6.$3!
.$'!.$+6.03>!#$!,.5)8!%$5(!%*+'+1('8!)2(3(!5%67%/$'3!.&(!3).<0(!+$!)2(+&!
$(9! ,%&6! .5)+$;! .3! N35.:($;+$;O! 5%67%/$'3! .$'! $(/)&.0+1+$;! ,&((!
&.'+5.03! <(,%&(! )2(-! 5.$! $(;.)+:(0-! .,,(5)! )2(! %&;.$+36>! P%&(%:(&8!
.$)+%*+'.$)3! .&(! :(&-! +67%&).$)! +$! ,%%'! 7&(3(&:.)+%$8! 30%9+$;! '%9$!
7&%5(33(3! 0+4(! '()(&+%&.)+%$! %&! 5%0%/&! 0%33! '/(! )%! %*+'.)+%$! 7&%5(33(3!
BQ./&!.$'!Q.7%%&8!RSSEK>!T2(&(,%&(8!+)!+3!5%$3(U/($)0-!)&/(!)2.)!2/6.$!
'+()! +3! ,/00!%,!5%67%/$'3!(*(&)+$;!.$!.$)+%*+'.$)!.5)+:+)->!?6%$;!)2(6!
)2(! 6%3)! 7&((6+$($)! &(7&(3($).)+:(3! .&(! .35%&<.)(! B:+).6+$! VK8!
)%5%72(&%03!B:+).6+$!WK8!5.&%)($%+'3!.$'!,0.:%$%+'3>!#)!+3!9%&)292+0(!)%!
$%)(!)2.)!.$)+%*+'.$)3!'%!$%)!2.:(!.$! +$'+:+'/.0!.5)+%$!</)!)2(-!'%!.5)!
3-$(&;+3)+5.00->!M(+$;!7.&)!%,! )2(!'+()! )2(+&! +$)(&.5)+%$3!6.-!'()(&6+$(!
(,,(5)3! )2.)! .&(! $%)! $(5(33.&-! 7(5/0+.&! .$'! .))&+</)('! )%! )2(! 3+$;/0.&!
5%$3)+)/($)3! BX+70%54! ()! .0>8! EFFGK>! C%9(:(&8! 5%67%/$'3! .&(! 6.+$0-!
4$%9$!<(5./3(!%,! )2(+&! +$'+:+'/.0!.5)+%$>!Y+).6+$!V! +3!%$(!%,! )2(!6%3)!
7%9(&,/0! $%$=)%*+5! $.)/&.0! .$)+%*+'.$)3! 92+52! .&(! 9.)(&=3%0/<0(! .$'!
9+'(0-! 7&(3($)! +$! 3(:(&.0! )+33/(3>! Z2($! .$! +$)(&.5)+%$! 9+)2! [\I!
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#$%%&'()!*#&!+'*&,-&.+$*&!/,&&!,$.+0$1!$(02,341!+(!%,2.50&.!$'.!*#&'!+*!
+(! 26+.+7&.! *2! .&#4.,28$(02,3$*&! 9#+0#! +(! +--&.+$*&14! ,&0401&.! *2!
$(02,3+0! $0+.! 34! *#&! &'74-&! .&#4.,28$(02,3$*&! ,&.50*$(&:! ;,5+*(! $(!
0+*,5()! <+9+)! 0#&,,+&(! $'.!-&12'! $,&! *#&! -$=2,! $(02,3$*&! (25,0&(! *#$*!
-+>#*!#$?&!02'*&'*! +'!$(02,3$*&!&60&&.+'>!@AA!->B@AA!>! /,&(#!9&+>#*!
CD+%120<!&*!$1)!@EEFG:!H2,&2?&,!?+*$-+'!I!+(!*#&!*&,-!,&%,&(&'*$*+?&!2/!
$'! &'*+,&! 01$((! 2/! #+>#14! 14%2%#+1+0! 02-%25'.(! 9#+0#! &6#+3+*! *#&!
3+212>+0$1! $0*+?+*4! 2/! !J*202%#&,21:! K&+'>! 2%&,$*+?&! +'! -&-3,$'&(! 2,!
1+%2%,2*&+'()! *#&4!$,&!-2(*14! +'?21?&.!$(!$'*+26+.$'*(! +'! *#&! +'#+3+*+2'!
2/! 1+%+.! %&,26+.$*+2'! CD+%120<! &*! $1)! @EEFG:! L$,2*&'2+.(! $,&! +'(*&$.!
0212,$'*(!9#+0#!&6#+3+*!$!#+>#!$'*+26+.$'*!0$%$0+*4!012(&14!,&1$*&.!*2!*#&!
%,&(&'0&! 2/! 02'=5>$*&.! .2531&! 32'.(! CD+%120<! &*! $1:)! @EEFG:!
;5,*#&,-2,&)!$!1$,>&!>,25%!2/!$'*+26+.$'*!02-%25'.(!+(!,&%,&(&'*&.!34!
/1$?2'2+.()! %214%#&'21+0(! %,&(&'*! +'! (&?&,$1! /,5+*()! ?&>&*$31&(! $'.!
3&?&,$>&(! (50#! $(! *&$! $'.!9+'&:! M'! /22.! *#&,&! $,&! $1(2! 2*#&,! %#&'21+0!
02-%25'.(!*#$*!-+>#*!3&!2/!+'*&,&(*!+'!*&,-(!2/!$'*+26+.$*+?&!3&#$?+2,!
$(! 9&11! $(! 2*#&,! .+&*$,4! 02-%2'&'*(! *#$*! -+>#*! 3&! +'?21?&.! +'! *#&!
.&/&'(&! (4(*&-! '2*! 2'14! 9+*#! $! .+,&0*! $0*+2'! 35*! $1(2! 34! .&*26+/4+'>!
&'74-&! +'.50*+2'! CD+%120<! &*! $1)! @EEFG:! M'! 02'015(+2')! +*! +(! %2((+31&! *2!
($4! *#$*)! 9#&'! *#&,&! +(! '2*! $! 3$1$'0&! 3&*9&&'! NOP! $'.! $'*+26+.$'*!
02-%25'.()! 0#&-+0$1! -2.+/+0$*+2'(! 2/! 3+212>+0$114! ,&1&?$'*!
-$0,2-21&051&()!(50#!$(!DQR)!%,2*&+'(!$'.!1+%+.()!-$4!2005,!1&$.+'>!*2!
.+(&$(&! %,20&((&(:! M*! #$(! 3&&'! %,2?&.! *#$*! *#&,&! +(! $! 02,,&1$*+2'! +'!
.+&*$,4!$'*+26+.$'*(!02'(5-%*+2'!$'.!.+(&$(&!%,&?&'*+2'!CD+%120<!&*!$1)!
@EEFS! T$5,! $'.! T$%22,)! UAA@G:! M'! *#&(&! *&,-()! +'! @EFE! *#&! Q$*+2'$1!
R0$.&-4! 2/! P0+&'0&(! 2'! .+&*! $'.! #&$1*#! .&?&12%&.! *#&! ;+?&8$8D$4!
%,2>,$-!$(!$!*221!*2!+'0,&$(&!%531+0!$9$,&'&((!2/!*#&!#&$1*#!3&'&/+*(!2/!
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#$%&'(! )*+!,-.-')/0-! 12*(%34'&2*5! #2$! $-+%1&*.! '6-! $&(7!2#!/2'6! 1)*1-$!
)*+! 6-)$'! +&(-)(-8! 92$-2,-$5! (-,-$)0! #22+! .%&+-(! )$-! 2$&-*'-+! &*!
-*12%$).&*.! 6-)0'6&-$! #22+(! 12*(%34'&2*5! (%16! )(! #22+! 6&.6-$! &*!
,&')3&*(5!3&*-$)0(!)*+!*%'$&-*'(!+-#&*-+!)(!+-(&$)/0-!:92*'-&$25!;<<=>!
)'! '6-!()3-! '&3-!+-1$-)(&*.! '6-! &*')7-!2#! #22+(!$&16! &*!(%.)$5! ()0'5! #)'(!
)*+!)0126208!?6-(-!#22+!.%&+-(!*--+!'2!/-!2$.)*&@-+!&*!'2')0!$-(4-1'!2#!
'$)+&'&2*)0! #22+(5! 12*(&+-$&*.! '6)'!-,-$A!1%0'%$-!6)(! (4-1&#&1! #22+(!)*+!
1%0&*)$A! '$)+&'&2*(8! ?B2!3)&*! -C)340-(! 2#! 6-)0'6A! )*+! 12340-'-! +&-'(!
)$-! $-4$-(-*'-+! /A! '6-! DE! F22+! G%&+-! HA$)3&+5! :F&.%$-! I>! B6&16! &(!
4)$'&1%0)$0A! ('$&1'! #2$! (%.)$(! )*+! #)'(! 12*(%34'&2*! /%'! 022(-! &*! 3-)'!
)((%34'&2*5!)*+!'6-!9-+&'-$$)*-)*!HA$)3&+!:F&.%$-!;>5! &*!B6&16!'6-$-!
&(! 2*0A! )!32*'60A! 12*(%34'&2*! 2#!3-)'! B6-$-)(! #$%&'5! ,-.-')/0-(! )*+!
20&,-!2&0!6),-!)!4$-+23&*)*'!$20-8!!
!
F&.%$-!I8 !J3-$&1)*!K&-'!HA$)3&+8!
!
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#$%&'(!)* !+(,$-(''./(./!0$(-!12'.3$,*!
!
456(7$.882! 79/7('/$/%! :'(5;<7&-! :'&$-5! ./,! =(%(-.>8(5?! -;(! -('3!
79/=(/$(/-! /9=(8! :99,! 6(':(7-82! :$-5! -;(! 793>$/.-$9/! >(-@((/!
/&-'$-$9/.8! 6'96('-$(5! ./,! -(7;/$7.8! $//9=.-$9/! $/! :99,! 6'97(55$/%!
AB8$=.5! ./,! C.'>95.<D./9=.5?! )EEFG*! H-! $5! @(88! I/9@/! -;.-!
+(,$-(''./(./! ,$(-! $5! 7;.'.7-('$J(,! >2! .! ;$%;! 79/5&36-$9/! 9:! 68./-!
:99,5!@$-;!;(.8-;<6'9-(7-$/%!(::(7-5!AK7;'9,('?!)EELG*!M;('(!$5!(=$,(/7(!
5;9@$/%! -;.-! .! 89@! 79/5&36-$9/! 9:! ;(.8-;2! :99,5! 9'! /&-'$(/-5! $5!
'(569/5$>8(! :9'! 89@! 3(/-.8! ./,! 6;25$7.8! ;(.8-;! AC8./I! (-! .8?! )EELN!
+&O9J! (-! .8?! )EEPG! @;('(.5! ./! $36'9=(3(/-! $/! 8$:(! Q&.8$-2! ;.5! >((/!
9>5('=(,! @;(/! ;(.8-;2! ,$(-5! @('(! 79/5$,('(,! AR$5896! (-! .8?! )EE"G*!
+&O9J!(-!.8!A)EEPG!7988(7-(,!'(5&8-5!'(.7;$/%!-9!-;(!79/78&5$9/!-;.-!$-!$5!
/9-!.!5$/%8(!/&-'$(/-!>&-!-;(!(/-$'(!:99,!6.--('/!-;.-!$5!.>8(!-9!.::(7-!-;(!
8$:(<5-28(!>(7.&5(!9:!-;(!6955$>8(!$/-('.7-$9/!.39/%!,$(-.'2!79369/(/-5*!!
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#$%&'!())!*%%+!&,-./0&-12!/-!/1!-30.0*%.0!4/+0)5!(6607-0+!-30!.%)0!%*!-30!
(&-/%8/+(&-! 6%$7%,&+1! /&! +/10(10! 7.090&-/%&:! ;30! ($%,&-! %*!
(&-/%8/+(&-! /&! (! $0()! .07.010&-1! (&! /$7%.-(&-! *(6-%.! 01706/())5! 430&!
-()</&'! /&! -0.$1! %*! =/%(9(/)(=/)/-5:! ;30! 6%&607-! %*! =/%(9(/)(=/)/-5! /1!
0110&-/()! /&! %.+0.! -%! ,&+0.1-(&+! -30! .0)(-/%&13/7! =0-400&! +/0-! (&+!
3,$(&!30()-3!>?(&(63!0-!():2!@AABC:!D&!-3/1!70.1706-/90!=/%(9(/)(=/)/-5!/1!
+0*/&0+! E(1! -30!7.%7%.-/%&!%*! (&! (&-/%8/+(&-! -3(-! /1! +/'01-0+2! (=1%.=0+!
(&+! ,-/)/F0+! =5! -30! $0-(=%)/1$G! (&+! +/**0.1! *.%$! -30! -0.$!
=/%(66011/=/)/-5! 43/63! /1! 6%$$%&)5! ,10+! -%! +0*/&0! 3%4! $,63! %*! (&!
/&'01-0+!&,-./0&-! /1! (9(/)(=)0! -%!=0! (=1%.=0+! /&! -30! ',-! >H0+.0&! 0-! ():2!
@AA@C:! ;3010! -4%! (=%90! $0&-/%&0+! +0*/&/-/%&1! (.0! 1-./6-)5! )/&<0+!
-%'0-30.! /&! (! 4(5! /&! 43/63! -30! =/%(9(/)(=/)/-5! +070&+1! %&! -30!
=/%(66011/=/)/-5!>I()(*%8JK(.)%1!0-!():2!@ALLC:!;30!$%)06,)(.! *%.$!%*!-30!
(&-/%8/+(&-! /1! $%.0%90.! /$7%.-(&-! /&! =/%(9(/)(=/)/-5! +0-0.$/&(-/%&!
6%&1/+0./&'! -30! *(6-! -3(-! /1%*%.$1! (&+! $%)06,)(.! )/&<('01! ($%&'!
$%)06,)01!6%,)+!=0!7.010&-:!#)1%!-30!*%%+!$(-./8!/&!43/63!-30!$%)06,)01!
(.0!/&10.-0+!/1!*,&+($0&-()!-%!+0-0.$/&0!-30!=/%(9(/)(=/)/-5!%*!(!1706/*/6!
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&,.)$! &,(! 02'! 34! 56778! *,<A;('$! 1%02! 02'! >1P! ,(! K1P! 56778! 9">!
0(';0<')0+B! 9"K!
!"#$%&%'()*#')+,-,+,%&#
#
!"#!
$%&'(! )*+,)-+.)! /,0! 12))1+! 3*! .3! 4),)24)25,116! 427.2825,.)! +88+5)! 3.! 9"9!
:*3;.2.7! <3)+.)2,1! =>(?@! *+7,*01+44! 38! )/+! ('AAB! )*+,)-+.)! ,<<12+0! 9"C!
=D27E*+!C?F!>(!;,4! 13;+*! 2.!4125+4!-,0+!8*3-!)/+!$;G!,.0!H;G!('AAB! 9"#!
)*+,)-+.)4! ,4! 53-<,*+0! ;2)/! )/+! IJ! ('AAB! )*+,)-+.)F! >(! 4127/)16! 9"K!
13;+*!83*!$;G!('AAB!;/+.!$%&'(!;,4!E4+0@!;/+*+,4!2)!;,4!13;+*!83*! 9"L!
)/+!H;G!('AAB!)*+,)-+.)!;/+.!$%&'(!;,4!.3)!E4+0F! 9"M!
I3! 427.2825,.)! 0288+*+.5+4! ;+*+! 83E.0! ,-3.7! )/+! )/*++! ('AAB! 9""!
)*+,)-+.)4!83*!431E:1+#.%NE2.3.+4!;/+.!$%&'(!;,4!.3)!,<<12+0!=D27E*+! COO!
C?F!P.!53.)*,4)@!)/+*+!;,4!,!7+.+*,1!2.5*+,4+!2.!.%NE2.3.+4!;/+.!$%&'(! CO$!
;,4! ,<<12+0! )3! ;/31+! 8*E2)F! Q+.+*,116! $%&'(! )*+,)-+.)! *+4E1)+0! 2.! COH!
2.5*+,4+4! 38! .%NE2.3.+4! 2.! 4125+4@! ;/+*+,4! )/+! $;G! ,.0! H;G! ('AAB! CO9!
)*+,)-+.)4!*+0E5+0!)/+2*!1+R+14!2.!)/+!4125+4F!('AAB!)*+,)-+.)!38!,<<1+4! COC!
:+83*+! 41252.7! ,143! 1+0! )3! 13;+*! 1+R+14! 38! )3),1! </+.31254! 2.! )/+! ,<<1+! CO#!
4125+4!=D27E*+!C?F!S/24!+88+5)!;,4!.3)!2.81E+.5+0!:6!$%&'(!)*+,)-+.)F!S/+! COK!
('AAB! )*+,)-+.)! 51+,*16! *+4E1)4! 2.! 13;+*! 1+R+14! 38! </+.31254! ,.0! 3% COL!
NE2.3.+4!2.!,<<1+!4125+4F!! COM!
 CO"!
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! "#!
 $%&!
'()*!$*!+,-./!0123,/4!5,3-23-6!78,93(3)!0,-23-(./!.3:!4,/;7/2!.<=;(3,324!(3! $%%!
>?78,4(.!.00/2!@8241<5;-!4/(524!@,8!%<ABC!.3:!DE!%<ABC!-82.-2:!.00/246!,F28!.! $%G!
412/@!/(@2!028(,:!,@!%$!:.H4*!I2)23:J!K!L!DE!CB>>M!@8;(-N!K"L!@8;(-!-82.-2:!@,8!%! $%O!
922P!9(-1!CB>>MN!K#L!@8;(-!-82.-2:!9(-1!G!922P4!9(-1!CB>>M*!Q.51!F./;2! $%$!
82082423-4!-12!?2.3!R!MQ!,@!@(F2!820/(5.-(,34*! $%S!
 $%#!
D,!4()3(@(5.3-!:(@@2823524!9282!@,;3:!@,8!.45,87(5!.5(:!5,3-23-!@,8!4/(524! $%T!
?.:2!@8,?!%<ABC!.3:!DE!%<ABC!-82.-2:!.00/24!K'();82!SL*!U1(/2!-1282! $%V!
!"#$%&%'()*#')+,-,+,%&#
#
!"#!
$%&%!'())%&%*+%,!-%.$%%*!/0112!.&%3.4%*.,5! .6%7!$%&%!*8.!+8*,(,.%*.9! :;"!
1<<! ,<(+%,! ,68$%'! 3! &3=('! '%+&%3,%! (*! 11! '>&(*?! .6%! )(&,.! .$8! '37,! 8)! :@A!
,6%<)B<()%9! 1! ,(4(<3&! &3=('! '%+&%3,%! (*! 3,+8&-3.%! $3,! )8>*'! (*! C8<'%*! :@;!
2488.6(%!3==<%,!$6%*!.&%3.%'!8&!*8.!$(.6!;BD0/5!,>??%,.(*?!.63.!.6%&%! :@@!
(,! *8! )>*+.(8*3<! 3,,8+(3.(8*! -%.$%%*! %.67<%*%! <%E%<,! (*! .6%! )&>(.! 3*'! :@F!
3,+8&-3.%!+8*.%*.!GH(<3=<3*3!%.!3<95!@AAIJ9!1,+8&-(+!3+('!<%E%<,!&%+8&'%'! :@:!
(*! .6(,!$8&K!$%&%! <3&?%<7!6(?6%&! .63*!11! <%E%<,!?%*%&3<<7!8-,%&E%'! )8&! :@L!
3==<%,9! M6(,! 6(?6%&! +8*.%*.! (,! <(K%<7! %N+<>,(E%<7! '>%! .8! .6%! >,%! 8)! LO! :@I!
+3<+(>4!3,+8&-3.%!3,!'(==(*?!3?%*.9!! :@#!
 :@P!
Q(?9!L9!1,+8&-3.%!3*'!67'&8?%*!=%&8N('%!+8*.%*.!8)!14-&8,(3!3==<%!)&%,6B+>.! :@"!
,<(+%,!)8&!;BD0/!3*'!RS!;BD0/!.&%3.%'!3==<%,5!8E%&!3!,6%<)!<()%!=%&(8'!8)!;:! :FA!
'37,9!T%?%*'U!G!J!RS!/0112!)&>(.V!G"J!)&>(.!.&%3.%'!)8&!;!$%%K!$(.6!/0112V!G#J! :F;!
)&>(.!.&%3.%'!$(.6!@!$%%K,!$(.6!/01129!W3+6!E3<>%!&%=&%,%*.,!.6%!4%3*!X!2W!8)! :F@!
)(E%!&%=<(+3.%,9! :FF!
 :F:!
!"#$%&%'()*#')+,-,+,%&#
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! "#!
$%&'(! )*+,-./01(+,! ,('.&*2*3%(+! /))2%(4! ,*! *50! /))2(+! /&4! 6%&%6/227! 89:!
)0*'(++%&3! )0*'(450(+! 0()0(+(&,! +,0*&3! +*50'(+! *;! +,0(++<! )(0*=%4(! 89>!
2(1(2+!*;!,0(/,(4!/))2(!+2%'(+!?(0(!4(,(06%&(4!/&4!0()*0,(4!%&!@%350(!:A! 89B!
C.(&!D-EFG!?/+!5+(4<!,.(!+2%'(+!6/4(!;0*6!HI!GFJJ$!/))2(+!+.*?(4! 89#!
,.(!2*?(+,!)(0*=%4(!2(1(2+A!K&!,.(!+2%'(+!6/4(!;0*6!HI!D-EFG!/))2(+<!&*! 89"!
'*&+%+,(&,! 4%;;(0(&'(+! %&! .740*3(&!)(0*=%4(! 2(1(2+!?(0(! +((&!L(,?((&! 88M!
,.(!HI<!D?N!*0!O?N!GFJJ$!,0(/,6(&,+A!P.(!4/,/!;0*6!,.(!HI!GFJJ$!/0(! 88D!
+%6%2/0! ,*! ,./,! 0()*0,(4! L7! Q%2/)2/&/! %+# '.A! ROMM>S<! ?.(0(! D-EFG! 88O!
,0(/,6(&,!*;!/))2(+!?/+!;*5&4!,*!2*?(0!TOIO!2(1(2+!450%&3!+,*0/3(A! 889!
GGI!/',%1%,7!?/+!&*,!4(,(',(4!%&!/&7!*;!,.(!J6L0*+%/!/))2(!+2%'(+!/,!/&7! 888!
+/6)2(!4/,(!;*0!/&7!*;!,.(!,0(/,6(&,!'*6L%&/,%*&+!RP/L2(!DSA!! 88:!
P.(!6(,.*4!?/+!1(0%;%(4!,*!'*&;%06!,.(!1/2%4%,7!*;!,.(+(!0(+52,+!L7!/++/7! 88>!
*;! ?.*2(! J6L0*+%/! /&4! UV*24(&! W(2%'%*5+X! ;05%,+! ;0*6! /%0! +,*0/3(! /&4! 88B!
GGI! /',%1%,7! ?/+! 4(,(',(4! RP/L2(! DSA! C.%2(! &*! +)('%;%'! %&1(+,%3/,%*&+! 88#!
./1(! L((&! 4*&(! *&! ,.(! (;;(',+! *;! F/J+'! ,0(/,6(&,! *&! GGI! /&4! GIY! 88"!
/',%1%,7! *;! ;0(+.-'5,! /))2(! +2%'(+<! ,.(! 0*2(! *;! /+'*0L%'! /'%4<! /2*&(! *0! 8:M!
'*6L%&(4! ?%,.! '/2'%56<! *&! '*&,0*22(4! L0*?&%&3! ./+! L((&! ?%4(27! 8:D!
4%+'5++(4!L7!+(1(0/2!/5,.*0+!RP*%1*&(&!(,!/2A<!OMDMZ!J35/7*!(,!/2A<!OMDMZ! 8:O!
[/&3! /&4!E**&<! OMDDSA! JJ! 2(1(2+! *;! MA"! 3! N3-D! *0! .%3.(0! /0(! N&*?&! ,*! 8:9!
4%0(',27! %&.%L%,! GGI! /',%1%,7! RP*%1*&(&! (,! /2A<! OMDMZ! Q/6*+-Q%37/\*! 8:8!
D"#DZ![/&3!/&4!E**&<!OMDDSA!E*0(*1(0<!J0%/+!(,!/2A!ROMM>S!0()*0,(4!,./,! 8::!
/+'*0L%'!/'%4!%+!/!'*6)(,%,*0!;*0!,.(!/',%1(!+%,(!*;!GGIA!! 8:>!
! 8:B!
! 8:#!
! 8:"!
! 8>M!
! 8>D!
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!""!
! #$%!
&'()*!+,! !-.)/01*2.)!.345'6*!!7--89!':;4<4;/!42!=1.)*!>?.)5*2!@*)4:4.A6B!'25! #$C!
DE(F.64'!'00)*6!='6!:.E0'F*5!':;4<4;/!42!DE(F.64'!'00)*!6)4:*6!;1';!1'5!(**2! #$#!
;F*';*5!=4;1!G!H!:'):4AE!'6:.F(';*!7I'D6:J!=K<!42!=';*F9,!!@';'!F*0F*6*2;! #$G!
E*'2!<')A*6!.L!L4<*!F*0)4:';4.26!M!NO,! #$$!
 #$P!
Apple Cultivar Wavelength of 
measurement 
(nm) 
PPO activity at pH 5.5 
(µmol o-quinone-
MBTH min-1 mg-1 
protein) 
Golden Delicious  
(whole fruit) 
467 9.81±3.95 
Ambrosia 
(whole fruit) 
467 3.74±1.18 
Ambrosia 
(slices treated with 
CaAsc) 
467 ND 
Q@!R!2.!':;4<4;/!='6!5*;*:;*5,! #$S!
 #$"!
-8T! <')A*6! 42! (.;1! +UVI-! '25! Q8! +UVI-! ;F*';*5! '00)*! 6)4:*6! =*F*! #PW!
).=*F! ;1'2! ;1*! ':;4<4;/! 61.=2! (/! DE(F.64'! L)*61! 2.;! ;F*';*5!=4;1! DD! #P+!
7+,+%! XE.)!E42U+!EYU+! 0F.;*4269,!Z1*2! +UVI-! ;F*';E*2;!='6! '00)4*5[! #P%!
;1*F*!=*F*!2.!64Y24L4:'2;!54LL*F*2:*6!'E.2Y!-IDDN!;F*';E*2;6!'25!-8T! #PC!
':;4<4;4*6!=*F*!E.F*!.F!)*66!<*F/!).=!'25!6;'()*!.<*F!;1*!=1.)*!61*)L!)4L*! #P#!
0*F4.5!7\4YAF*!$9,! ]2!:.2;F'6;[! L.F!Q8!+UVI-!6)4:*6[!'!64Y24L4:'2;!F46*! 42! #PG!
-8T! ':;4<4;/! .::AFF*5! ';! 5'/! +#! L.F! (.;1! +=^! '25! %=^! -IDDN! #P$!
;F*';E*2;6,!D6!=4;1!--8[!;1*!).=!':;4<4;/!L.A25!L.F!-8T!':;4<4;/!:'2!(*! #PP!
';;F4(A;*5!;.! ;1*!A6*!.L!:'):4AE!'6:.F(';*!642:*!DD!1'6!(**2!61.=2!;.! #PS!
54F*:;)/! 4214(4;! -8T! ':;4<4;/! 42! LF*61U:A;! '00)*! 6)4:*6! 7_'2Y! '25! V..2[! #P"!
!"#$%&%'()*#')+,-,+,%&#
#
! "##!
$#""%&!'()*!+,-./.-.01!2030!45203!.6!-70!8.31-!-7300!9+:1!58!17048;4.80!853! <=#!
14.,01!835>!-70!?)!";@A(!?)!(A''B!-30+->06-&!! <="!
! <=$!
! <=C!
D.E&!F!(035G.9+10!H()*%!+69!+1,53I+-0!J035G.9+10!H'()*%!+,-./.-:!58!'>I351.+! <=<!
+JJ40!83017;,K-!14.,01!.6!";@A(!+69!?)!";@A(!-30+-09!+JJ401L!5/03!+!17048;4.80! <=M!
J03.59!58!"<!9+:1&!N0E069O!H!%!?)!(A''B!83K.-P!H"%!83K.-!-30+-09!853!"!200Q! <=F!
2.-7!(A''BP!H#%!83K.-!-30+-09!2.-7!$!200Q1!2.-7!(A''B&!R+,7!/+4K0!30J30106-1! <=S!
-70!>0+6!T!BR!58!8./0!9.880306-!30J4.,+-01&! <==!
! <=U!
A7+6E01! .6! '()*! +,-./.-:! 2030! +1:6,73565K1! 853! ?)! (AA'B! +69! "2Q! <U#!
(A''B&!V6!,56-3+1-L!$2Q!(A''B!14.,01!175209!+!>530!1-+I.40!J358.40&!D53! <U"!
+44! -70! -30+->06-1! +6+4:W09L! +! E0603+4! 1.E6.8.,+6-! 90,30+10! .6! '()*! <U$!
+,-./.-:!2+1!30,53909!+-!-70!069!58!-70!17048;4.80!J03.59L!IK-!/+4K01!2030! <UC!
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!"#"!
$%&'()! *+! ),'!"&-!.+/!0&-!12334! )5'.)'/!(.67$'(! ),.)!.$(%!,./!8''+! 9:9!
)5'.)'/!&*),!";<21=! 9:>!
2%+?$@(*%+(! 9:A!
B+! ),*(! &%5-C! ),'! *+D$@'+?'! %D! .! ?%68*+.)*%+! %D! ";<21! .77$*?.)*%+! .)! 9:E!
,.5F'()! .+/! (,%5);)'56! 7%();23! .*5! ()%5.G'! .D)'5! .! ?%+)5%$$'/! 9:H!
.)6%(7,'5'! ()%5.G'! 5'F'.$'/! ),.)! ),'5'!&'5'! .! F.5*.)*%+! %D! 5'(7%+('(! 9::!
D%5! ),'! I@.$*)J! .+/! 8*%?,'6*?.$! 7.5.6')'5(! 'F.$@.)'/=! K,'! 6%()! >##!
(*G+*D*?.+)! 'DD'?)(! D%@+/! &'5'! 5'/@?)*%+! *+! 85%&+*+G! 7%)'+)*.$! *+! >#"!
5'(7%+('!)%!),'!"!&-!.+/!0!&-!12334!)5'.)6'+)(!75*%5!)%!($*?*+G=!K%).$! >#0!
7,'+%$*?(!?%+)'+)!&.(!.$(%!(*G+*D*?.+)$J!$%&'5!*+!($*?'(!6./'!D5%6!),'!"! >#L!
&-!.+/!0!&-!12334!)5'.)6'+)(=!!B+!.//*)*%+C!'),J$'+'!$'F'$!75%D*$'(!D%5! >#9!
),'!"&-!.+/!0&-!12334!)5'.)6'+)(!&'5'!+%)!)J7*?.$!D%5!&%@+/;*+/@?'/! >#>!
'),J$'+'C! &,'5'.(! ),'! 75%D*$'! D%5! 7.?-.G'/! ($*?'(! D5%6! ),'! MN! 12334! >#A!
)5'.)6'+)(!&'5'!F'5J!)J7*?.$!%D!&%@+/;*+/@?'/!'),J$'+' (K%*F%+'+!.+/! >#E!
O'P$$C! 0##0Q=! K,*(! D*+/*+G! (@GG'()(! ),.)! &%@+/;*+/@?'/! ?,.+G'(!&'5'! >#H!
6%/@$.)'/!&*),!),'!12334!)5'.)6'+)(=!4*+?'! *)! *(! ),'!&%@+/!5'(7%+('C! >#:!
5.),'5! ),.+! &%@+/;*+/@?'/! '),J$'+'! ),.)! 6'/*.)'(! 7,'+%$*?! >"#!
.??@6@$.)*%+! .+/! 85%&+*+G! R4.$)F'*)! 0##9QC! ),'! 'DD'?)! %D! 12334! >""!
)5'.)6'+)!%+! ),'! D5@*)! (%6',%&! *+,*8*)(!&%@+/!5'(7%+('! )%!?@))*+G!%D! >"0!
()%5'/!.77$'(=!K,*(!*(!.+!.5'.!),.)!+''/(!G5'.)'5!()@/J!)%!'$@?*/.)'=! >"L!
K%).$!7,'+%$*?(!.+/!85%&+*+G!7%)'+)*.$!&'5'!5'$.)*F'$J!*+('+(*)*F'!)%!"; >"9!
<21! )5'.)6'+)C! 8@)! 12334! )5'.)6'+)! 5'/@?'/! 7,'+%$*?! ?%+)'+)(! *+! >">!
($*?'(=! S%&'5! ?%+)'+)(!%D!7,'+%$*?(! *+! ),'! .77$'! ($*?'(! D5%6! ),'!12334! >"A!
)5'.)6'+)(! &%@$/! 75%F*/'! $'((! 7,'+%$*?! (@8()5.)'! D%5! 85%&+*+G! >"E!
RK%*F%+'+! .+/! T5@66'$$C! 0##HQ=! B+! ),*(! ()@/J! 11N! .?)*F*)J! &.(! +%)! >"H!
/')'?)'/! *+! ),'! 2.3(?! )5'.)'/! ($*?'(=! 4*+?'! ),'5'! &.(! 6'.(@5'/! 1NU! >":!
.?)*F*)J!.+/!85%&+*+G!7%)'+)*.$!&.(!5'/@?'/!8J!12334C!.!5%$'!%D!1NU!*+! >0#!
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#
! "#$!
%&'&()*+&,-! ).! /0)1,2,3! 24! 4533&4-&%! 6,%! -7&0&! 764! /&&,! 6,! 8$"!
644)926-2),! ).! :;<! 12-7! /0)1,2,3 (=0264! &-! 6(>?! $##@A>! B7&0&.)0&! -7&! 8$$!
*0&'2)54(C! 0&*)0-&%! 0&%59-2),! 2,! /0)1,2,3! 2,! 0&4*),4&! -)! :D==E! 8$F!
-0&6-+&,-! GB)2'),&,! &-! 6(>?! $#"#A! +6C! /&! 6! %20&9-! &..&9-! ),! 0&%592,3! 8$H!
*7&,)(29! 45/4-06-&!6995+5(6-2),! 2,! -7&!4(29&4!6,%!7&,9&!*0)'2%2,3! (&44! 8$8!
45/4-06-&!.)0!&,%)3&,)54!:;<>! 8$I!
8$@!
!"#$%&%'()*#')+,-,+,%&#
#
!"#$!
$%&% !'()*+,-.()/!01(2321)201)14*! 5&6!
7,-! 829(:/! +;(3-;0! <./# '001%# '# 2'3# 4%%0&# +*%# 25)+5(# '6'3"<! 1/! 3-;*! 5&=!
-88->413-! 1.! -?+)21.1.@! 2++)-! 8;:14! +(A-;! :+(.! ,:92.! ,-2)4,! 2.B!A-))! 5&C!
0-1.@%! D++)-/! ,23-! 0--.! A1B-)*! ;-+(;4-B! 8(;! 4,-1;! -88->4/! 1.! 4,-! 5$#!
;-B:>41(.!(8!/-3-;2)!B1/-2/-/!/:>,!2/!>()(.!>2.>-;E!+;(/424-!>2.>-;!2.B! 5$"!
):.@! >2.>-;%!7,1/! >2.>-;!+;(4->413-! 2>41314*! /--9/! 4(!0-!921.)*!B:-! 4(! 5$&!
+,-.()1>! >(9+(:.B/! +;-/-.>-! 2.B! 4(! 4,-! /4;(.@! 2.41(?1B2.4! 2>41314*! 5$$!
4,-*!-?-;4%!F(;-(3-;E!2++)-/!92*!2)/(!,-)+!1.!,-2;4!B1/-2/-!+;-3-.41(.! 5$G!
2.B!>,()-/4-;()!>(.4;()%!! 5$5!
7,-! @;-24! 1.4-;-/4! 4,24! 1/! 2;(:.B! +,-.()1>! >(9+(:.B/! 1/! B:-! 4(! 5$H!
>(.41.:(:/)*! @;(A1.@! -31B-.>-! (8! 4,-! 0-.-81>12)! -88->4! 4,-*! -?-;4! (.! 5$6!
,:92.!,-2)4,!IJKD;>,131(!-4!2)%E!&#"#L%!M4!,2/!0--.!4,(:@,4!8(;!)(.@!4,24! 5$=!
4,-!921.!;()-!(8!+,-.()1>/!A2/! 4,-!2.41(?1B2.4!+;(4->41(.!2@21./4! )1+1B! 5$C!
+-;(?1B241(.%! N->-.4)*E! 14! 4:;.-B! (:4! 4,24! 4,-! 2>41(.! 9(B-! (8! 4,-/-! 5G#!
>(9+(:.B/!1/!9:>,!9(;-!>(9+)-?!IO2))1A-))!-4!2)%E!&##5P!F2/-))2!-4!2)%E! 5G"!
&##5P!N(91-;!-4!2)%E!&##CLE!+()*+,-.()/!,231.@!/-3-;2)!(4,-;!01()(@1>2)! 5G&!
-88->4/!IQ-18-;4!2.B!D0-*A2;B-.2E!&##=P!R(;244(!-4!2)%E!&##CP!N(/-.0)24! 5G$!
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B#"#D9! :)! %&! )4-,-1(,-! ),7-! )4*)! 3(5=34-'(5&! 7'.-,0(! &-<-,*5! 24-8%2*5! $BB!
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+,/! 83)5-/31! >2! -/1+-(5+()*! +,/! 0(44.1(&)! &4! +,/! /)L2%/1! +&! +,/(-! 6@D!
1.>1+-3+/19!! 6@E!
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5&)+3()/0! ()! +,/!'35.&;/1! 3-/! +,/)! -/;/31/0!31!</;;! 31! +,/!&)/1! ;()M/0! 6BB!
</3M;2! +&! +,/!5/;;!<3;;9!O(44/-/)+;2=!8,/)&;(5! 5&%8&.)01! +,3+!3-/!%&-/! 6B6!
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.=;)<7=@.=/! JP7Q)! &=D! R.<<&=71! 2##L81! &=7/-.<! B&</! 7C! B-.=7(),! AAS!
,7@B7+=D?!@&>!E.!B&</!7C!/-.!C.,.?!&=D!.O,<./.D!C<7@!/-.!-+@&=!E7D>! AA$!
JT<&;7!./!&(01!"33I80! AA3!
! AS#!
!"#$%&%'()*#')+,-,+,%&#
#
!"#$!
%&'()(&*(+&*&,-!'.!/012'*3!(2,&'4&5(2,!/',12,&(*!(25!,01&6! 78"!
6139*,&2:!&2!)&)'!+&'(;,&)&,-<!(!;'=/(6&3'2!+1,>112!:'*512?! 78@!
(96'6(!:'*512!:(*(,=? !2&;'*(!(25!3/(6,(2!)(6&1,&13! 78A!
! 78B!
C='2:!.69&,3!(25!)1:1,(+*13?!(//*13!(61!D2'>2!,'!+1!(!)16-!0&:0!3'96;1! 78E!
'.!/012'*&;!;'=/'9253!(25?!3/1;&.&;(**-?!'.!5&1,(6-!.*()'2'&53!FG&23'2!1,! 787!
(*H?! @##"I! JKC+6'3;(! 1,! (*H?! @##8LH! %1;(931! '.! ,01&6! ;01=&;(*! 788!
;0(6(;,16&3,&;3?! (//*1! .*()'2'&53! /61312,! (! *(6:1! 29=+16! '.! 5'9+*1! 78M!
+'253! (25! 0-56'4-*! :6'9/3! ,0(,! &=/*-! (! 0&:0! ;(/(;&,-! ,'! 5'2(,1! 78$!
1*1;,6'23!FN395(!1,!(*H?!"$$BI!O(6+'621!(25!P&**&(=3?!@###LH!N0&3!01*/3! 7M#!
,'!14/*(&2!,01!3&:2&.&;(2,*-!0&:0!;'2,12,! &2! ,0&3!;*(33!'.!/0-,';01=&;(*3! 7M"!
=(D&2:!(//*13!'21!'.!,01!+13,!3'96;13!'.!(2,&'4&5(2,3!FQR0DS212!1,!(*H?# 7M@!
"$$$I!T9!(25!U''?#@###I!%'-16!(25!T&9?!@##BI!V0&22&;&!1,!(*H?!@##BI!W9&! 7MA!
1,! (*H?! @##$I! N(651**&! 1,! (*H?! 5(,(!2',!/9+*&3015L! (25!0()&2:! ,01!0&:013,! 7MB!
.611!/012'*&;!/'6,&'2!>012!;'=/(615!,'!',016!D&253!'.!.69&,H!N0(,!=1(23! 7ME!
='61!()(&*(+*1!/012'*&;3! ,'!+1!(+3'6+15!5&61;,*-! &2,'! ,01!+*''53,61(=! 7M7!
FX92! 1,! (*H?! @##@LH! V'231Y912,*-?! &,! &3! '+)&'93! ,0(,! (! 5&1,! 6&;0! &2! (//*1! 7M8!
;'9*5!01*/!/61)12,!'4&5(,&)1!3,6133?!,01!=(&2!;(931!'.!31)16(*!;06'2&;!(3! 7MM!
>1**! (3!51:1216(,&)1!5&31(313! F%'-16!(25!T&9?!@##B?!JKC=+6'3;(!1,!(*H?! 7M$!
@##8LH!Z2!'6516!,'!/6')&51!,0131!+121.&,3?!(//*1!5&1,(6-!/012'*&;3!=93,! 7$#!
+1! +&'()(&*(+*1H! N0161.'61! +&'()(&*(+&*&,-! 61/61312,3! (! ;69;&(*! /'&2,! &2! 7$"!
(//*1! /012'*&;3! (339=/,&'2H! ['61')16?! ,',(*! /012'*&;! ;'2,12,! &3! 7$@!
3,6'2:*-! &2.*912;15! +-! (//*1! )(6&1,-! *1(5&2:! ,'! ,01! ;'23&516(,&'2! ,0(,! 7$A!
5&..1612,!)(6&1,&13!0()1!5&..1612,!(2,&'4&5(2,!(;,&)&,&13!FG(2!J16!X*9&;1!1,! 7$B!
(*H?!@##"I!Q'25'!1,!(*H?!@##@I!%'-16!(25!T&9?!@##BI!N'&)'212!1,!(*H?!@#"#I! 7$E!
N(651**&!1,!(*H?!5(,(!2',!30'>2LH!! 7$7!
!"#$%&%'()*#')+,-,+,%&#
#
! ""#!
$%! &''()*+! &*! ,)%)-&((.! /%! 0-1/2*! &%3! '(&%2! 2/**1)*+! 0-))! 4-! 54%61,&2)3! 789!
5&-:4;.3-&2)*!-)'-)*)%2!2;)!<&/%!54<'41%3*!=>&%&5;!)2!&(?+!@##AB!&%3! 78C!
)*')5/&((.! D;)%! 54<'()E+! 2;).! 5&%! ;&F)! &! 3/-)52! /%2)-&52/4%! D/2;! 788!
&%2/4E/3&%2*+! /%2)-0)-/%,! D/2;! 2;)! &**/</(&2/4%! '-45)**! 40! 2;)*)! (&22)-! 9##!
54<'41%3*! =G&1(H*! &%3! I412;4%+! @##JK! L&-&3&! &%3! M,1/()-&+! @##9K! 9#"!
L4--/%/! &%3! N/*4+! @##CK! O)(! N/4! )2! &(?+! @##8K! L)-)P! )2! &(?+! @##8B?! Q;)! 9#@!
&%2/4E/3&%2R*4(/3! <&2-/E! /%2)-&52/4%! /*! 01%3&<)%2&(! /%! 1%3)-*2&%3/%,! 9#S!
2;)! :/4&55)**/:/(/2.! 40! ';)%4(/5! 54<'41%3*! 54%*/3)-/%,! 2;)! 0&52! 2;&2! 9#A!
4%(.!54<'41%3*!2;&2!&-)!-)()&*)3!4-!%42! (/%H)3!24!2;)! 0443!<&2-/E!5&%! 9#J!
:)!&:*4-:)3!/%!2;)!*<&((!/%2)*2/%)!&%3!*4!5&%!:)!:/4&F&/(&:()+!2;)-)04-)! 9#7!
)E)-2/%,!2;)/-!)00)52*!=Q&,(/&P155;/!)2!&(?+!@##8B?!G-4<!2;/*!'4/%2!40!F/)D+! 9#9!
3/)2&-.! 0/:)-! -)'-)*)%2*! 2;)! /%3/,)*2/:()! '&-2! 40! 2;)! 5)((!D&((! 24!D;/5;! 9#C!
&%2/4E/3&%2*! *))<! 24! :)! &**45/&2)3! =L&(&04ERT&-(4*! )2! &(?+! @#""B?! Q;/*! 9#8!
<)&%*!2;&2+!)F)%!/0!&%!&%2/4E/3&%2!/*!-)&((.!&:1%3&%2!/%!&%!/%,)*2)3!0-1/2+! 9"#!
2;)! *&<)! ;/,;! 54%5)%2-&2/4%! 40! 2;)! &52/F)! ';.245;)</5&(! 5&%! %42! :)! 9""!
041%3! /%! 2&-,)2! 2/**1)*! =>&%&5;! )2! &(?+! @##JB?! G4-! 2;)*)! -)&*4%*! 2;)! 9"@!
3/00)-)%5)! /%! 54%5)'2! :)2D))%! &%2/4E/3&%2*! :/4&55)**/:/(/2.! &%3! 9"S!
:/4&F&/(&:/(/2.!&02)-!/%,)*2/4%!<1*2!:)!1%3)-(/%)3?!U;/()!:/4&F&/(&:/(/2.! 9"A!
-)'-)*)%2*! V;4D!<15;W! /*!&F&/(&:()! 04-!3/,)*2/4%+!&:*4-'2/4%!&%3!1*)! /%! 9"J!
2;)!<)2&:4(/*<+!:/4&55)**/:/(/2.! /*! 2;)! VX1&%2/2.W!40!&!%12-/)%2!&F&/(&:()! 9"7!
04-! 2;)!&:*4-'2/4%! /%!2;)!,12!&02)-! 2;)!3/,)*2/4%!'-45)**!=Y)3-)%!)2!&(?+! 9"9!
@##@K!Q4/F4%)%!&%3!Y&<'*4%+!@##CB!&%3!*4!1*&:()!:.!2;)!:43.!0-4<!&! 9"C!
:/4(4,/5&(!'4/%2!40!F/)D!=G&F/)-+!"88SB?!$2!/*!5()&-!2;&2!:/4&F&/(&:/(/2.!/*!&! 9"8!
01%52/4%!40!:/4&55)**/:/(/2.!=I&1-&RT&(/E24!)2!&(?+!@##9K!L&(&04ERT&-(4*!)2! 9@#!
&(?+!@#""B?!G-4<!&!,)%)-&(!'4/%2!40!F/)D!D;)%!0443*!&-)!'44-!/%!3/)2&-.! 9@"!
0/:)-+! /%! 4-3)-! 24! ;&F)! 2;)! &:*4-'2/4%! 40! ';)%4(/5! 54<'41%3*! /%! 2;)! 9@@!
*<&((!/%2)*2/%)+!,(.54*/3)*!&-)!-)<4F)3!:.!)%P.<)!;.3-4(.*/*!=L)-)P!)2! 9@S!
!"#$%&%'()*#')+,-,+,%&#
#
!"""!
#$%&!'(()*!+,-.//./-!0123!45,!6423#758!95.$,!./-,64,:!:.,4#1;!<5,/2$.76&! ='>!
,6<,7.#$$;! 5.-5! 32$,7?$#1! 9,.-54! 723<2?/:6&! <#66! ./42! 45,! $#1-,! ='@!
./4,64./,! 95,1,&! 4512?-5! 72$2/.7! 3.7120$21#! :,-1#:#4.2/&! 45,;! #1,! ='A!
72/B,14,:! ./42!6.3<$,!<5,/2$.7!#7.:6!#/:!#+621+,:!./42!45,!7.17?$#421;! ='=!
6;64,3! 21! ?6,:! 42! 3#./4#./! 45,! #/4.2C.:#/4! $,B,$6! 20! 45,! ./4,64./#$! ='D!
,/B.12/3,/4!EF#64922:&!")))8!G#$$.9,$$!,4!#$%&!'(((8!H,$!I.2!,4!#$%&!'(()8! =')!
J#$#02CKL#1$26! ,4! #$%&! '(""*%! M4! .6! 92145;! 42! /24,! 45#4! 2/7,! #+621+,:&! =N(!
<5,/2$.7! 723<2?/:6! #1,! 3,4#+2$.O,:! ./42! 45,! -?4! 42! 0213! 32:.0.,:! =N"!
32$,7?$,6&!7#$$,:!0$#B2/2.:!6,72/:#1;!3,4#+2$.4,6&!95.75!#1,!45,!2/,6!42! =N'!
,C,14! +.2$2-.7#$! ,00,746! ./! 45,! +2:;! EP122/! ,4! #$%&! '((>8! H,//;! #/:! =NN!
Q?441.66&!'((=*%!R5,!6423#75!1,<1,6,/46!45,!0.164!#74.B,!#+621<4.2/!6.4,! =N>!
20!6,B,1#$!<5,/2$.7!#7.:6! EP2/.65.!,4!#$%&!'((A8!S#0#;!,4!#$%&!'((A8!S#0#;! =N@!
#/:! T.$KMOU?.,1:2&! '((D#*! 95.$,! 45,! 63#$$! ./4,64./,! .6! 45,! 6,72/:! =NA!
#+621<4.2/!6.4,!EJ#$#02CKL#1$26!,4!#$%&!'(""*%!R5,!0?/74.2/!20!:.,4#1;!0.+,1! =N=!
.6!42!1,:?7,!45,!1,$,#6,!#/:!45,1,021,!1,4#1:!45,!#+621<4.2/!20!/?41.,/46! =ND!
21!#/4.2C.:#/46!EQ129/$,,!,4!#$%&!'((A*!45#4!#1,!<5;6.7#$$;!41#<<,:!./!45,! =N)!
0.+,1!3#41.C!EV2/4#-/,!,4!#$%&!'((N8!J#$#02CKL#1$26!,4!#$%&!'(""*%!W2!95,/! =>(!
022:6&!6?75!#6!01?.46!#/:!B,-,4#+$,6&!#1,!1.75!./!0.+,1!45,!:.00?6.2/!20!45,! =>"!
5;:12$;O./-!,/O;3,6!42!45,!<5,/2$.7!723<2?/:6!.6!1,641.74,:!62!45#4!45,! =>'!
3#X21.4;!20!+2?/:!<2$;<5,/2$6!7#/!+,!02?/:!./!45,!$#1-,!./4,64./,!EJ,1,O! =>N!
,4!#$%&!'(()*&!95,1,!45,;!72?$:!+,!#+621+,:!2/$;!#04,1!72$2/.7!+#74,1.#$! =>>!
0,13,/4#4.2/!EW#?1#KL#$.C42!#/:!H.#OKI?+.2&!'((=*%! M4! .6!7$,#1!45#4!01?.4! =>@!
#/4.2C.:#/4! #/:! <5,/2$.7! 723<2?/:6! ./! -,/,1#$! 5#B,! #! $29! =>A!
+.2#77,66.+.$.4;! ./! 45,! 63#$$! ./4,64./,! 95.75! ,C<$#./6! 45,.1! $.3.4,:! =>=!
+.2#B#.$#+.$.4;! EJ#$#02CKL#1$26! ,4! #$%&! '(""*%! R5,1,! .6! $.44$,! ./0213#4.2/! =>D!
#B#.$#+$,!./!$.4,1#4?1,!#+2?4!45,!#<<$,Y6!+.2#77,6.+$,!<2$;<5,/2$.76%!V264! =>)!
20!:#4#! 1,<214,:! ./! $.4,1#4?1,!#1,!,C7$?6.B,$;! 1,0,11,:! 42!#6!,C41#74#+$,! =@(!
!"#$%&%'()*#')+,-,+,%&#
#
! ""#!
$%&'$()*%&+! ,-./0.12.&345%! )5! .&67! #889:6! ;)*)0.&! <%*+3=)0.53%*+! >)0)! 9?"!
=%*)! 0)$%053*@! 5()! $0)+)*<)! %A! .*! 3B$%05.*5! .B%/*5! %A! $%5)*53.&&'! 9?#!
C3%.<53D)! *%*1)450.<5.C&)! $%&'$()*%&+! 5(.57! 0)B.3*3*@! .++%<3.5)=!>35(! 9?E!
=3)5.0'! A3C)0! .*=! %5()0! 3*=3@)+53C&)! <%B$%/*=+7! >)0)! *%5! 5.F)*! 3*5%! 9?G!
.<<%/*5!.+!$.05!%A!)450.<5+!0)+3=/)+!,;%H3!)5!.&67!#88IJ!-./0.12.&345%!)5! 9??!
.&67! #889:6! K()+)! <%B$%/*=+! 5(.5! .0)! 3*=3<.5)=! .+! 5()! 3*=3@)+53C&)! 9?I!
A0.<53%*! $.++! 3*5%! 5()! <%&%*! 5%! C)<%B)! 5()! +/C+50.5)! A%0! A)0B)*5.53%*! 9?9!
$0%<)++)+!3*!>(3<(!0)+3=/)+!0)$0)+)*5!/*.D.3&.C&)!B.55)0!5(.5!B3@(5!C)! 9?L!
$%5)*53.&&'!)4<0)5)=!,;/3&&%*!)5!.&67!"MM?J!-./0.12.&345%7!#8"":6! 9?M!
N*!%0=)0!5%!)+53B.5)!5()!C3%.<<)++3C3&35'!3*!5()!+B.&&!3*5)+53*)!%A!=3)5.0'! 9I8!
$%&'$()*%&+! 3*! A%/0!=3AA)0)*5!.$$&)!D.03)53)+7! 5(3+! +5/='! A%</+)=!%*! 5()! 9I"!
O/.*53A3<.53%*!%A!5()!5%5.&!%4'0.=3<.&!+<.D)*@3*@!$%5)*53.&!,KP-2!.++.':! 9I#!
.*=! 0)=/<3*@! <.$.<35'! ,Q2R! .++.':! <%B$.03*@! 5()! %03@3*.&! +.B$&)! 9IE!
<%*5)*5+!>35(!5()!$%5)*53.&&'!C3%.<<)++3C&)!0)+3=/)+!%A!5()!)*S'B.53<!3*! 9IG!
D350%! =3@)+53%*! $0%<)++6! T%0)%D)07! 5()! =3)5.0'! A3C)0! <%*5)*5! >.+! 9I?!
.*.&'S)=! 3*!%0=)0!5%!/*=)0+5.*=!5()!.B%/*5!%A!$%&'$()*%&+!.++%<3.5)=! 9II!
5%!5()!3*=3@)+53C&)!A0.<53%*6!Q/05()0B%0)7!5()!$%5)*53.&!$()*%&3<+!0)+3=/)! 9I9!
,Q2R:! 3*! 5()! &.0@)! 3*5)+53*)! >.+! =)5)0B3*)=! .A5)0! .! +3B/&.5)=! 9IL!
A)0B)*5.53%*!$0%<)++7!B.=)!C'!.<3=!('=0%&'+3+6!!! 9IM!
T.5)03.&!.*=!T)5(%=+! 998!
.(/,+#0'+%(,'1&"!U$$&)+! ,2'1/&! 4!340%&+,)'!V%0F(6:!C)&%*@3*@! A0%B!<D+! 99"!
;%&=)*! W)&3<3%/+7! .*=! 5(0))! %5()0! D.03)53)+! =)D)&%$)=! C'! 5()! X.<3A3<! 99#!
U@031Q%%=! R)+).0<(! 2)*50)! ,XUR2:! %A! -/BB)0&.*=7! $0)<3+)&'! U/0%0.! 99E!
;%&=)*! ;.&.KT7! Y3<%&.Z! .*=! -$.05.*! ,V0353+(! 2%&/BC3.! T3*3+50'! %A! 99G!
U@03</&5/0)! .*=! [.*=+:7! >)0)! /+)=! 5%! <.00'! %/5! )4$)03B)*5+! 3*! 5(3+! 99?!
>%0F6!-$.05.*7!U/0%0.!;%&=)*!;.&.7!;%&=)*!W)&3<3%/+!.*=!Y3<%&.!.$$&)+! 99I!
>)0)! (.0D)+5)=! %*! #L7! #M! .*=! E8! -)$5)BC)0! .*=! I! P<5%C)0! #8"87! 999!
!"#$%&%'()*#')+,-,+,%&#
#
!""#!
$%&'%()*+%,-.! /$01! $%&%2$(3! 4,0(5&! 2)! )3%! 62(*/*(! 78$*9:00;! <%&%2$(3! ==>!
?%@)$%! 0/! AB11%$,2@;.! C?D! 7)! 32$+%&).! 2'',%&! $%+%2,%;! &)2$(3! ==E!
'2$21%)%$&! &,*83),-! 3*83%$! )32@! )3%! 0@%! &B''0&%;! /0$! (011%$(*2,! =>F!
32$+%&)!12)B$*)-!G*)3!+2,B%&!0/!H!0@! )3%!?0$@%,,!A)2$(3!?,%2$*@8! I@;%J! =>"!
(32$)! KC,2@'*%;!2@;!A*,&4-.!"EELM! /0$!A'2$)2@.!7B$0$2!N0,;%@!N2,2!2@;! =>L!
N0,;%@! O%,*(*0B&! 2'',%&! $%&'%()*+%,-! 2@;! PD>! /0$! Q*(0,2D! 7'',%&! G%$%! =>#!
',2(%;! *@!2!"R?!(0,;!$001!2@;!3%,;! *@!2*$!&)0$28%! /0$!2!'%$*0;!0/! )3$%%! =>H!
10@)3&D!!! =>P!
7/)%$! )3%! 30,;*@8! )*1%.! LP! 2'',%&! /$01! %2(3! +2$*%)-! G%$%! $2@;01,-! =>S!
(30&%@!2@;!B&%;!/0$!&21',*@8D!I@!0$;%$!)0!32+%!$%'$%&%@)2)*+%!&21',%&.! =>=!
(0@)2*@*@8!40)3! /,%&3!2@;!'%%,! *@! )3%!$*83)!'$0'0$)*0@.!2!(0$5!40$%$!TH! =>>!
K>DP! (1!UM!G2&!B&%;D!7'',%&!G%$%! $2@;01,-! (B).! &,*(*@8! 0//! 0@%!0/! )3%! =>E!
)G0! &*;%&! 0/! )3%! 2'',%.! 2+0*;*@8! )3%! (0$%.! 2@;! )25*@8! /$01! )3%! &,*(%! H! =EF!
&21',%! (-,*@;%$&.! L! '%$! %2(3! '2$)D! A21',%&! G%$%! *11%;*2)%,-! /,2&3! =E"!
/$0V%@! *@! ,*WB*;! @*)$08%@! 2@;! &)0$%;! 2)! 9>FR?! B@)*,! /B$)3%$! 2@2,-&*&D! =EL!
7'',%&! (-,*@;%$&! /$01! %2(3! %J'%$*1%@)2,! $%',*(2)%! G%$%! '00,%;! 2@;! =E#!
8$0B@;! )0! 2! /*@%! '0G;%$! B@;%$! ,*WB*;! @*)$08%@! B&*@8! 2! /$%%V%$! 1*,,! =EH!
KX0;%,!S>FF.!A6YZ!?%$)*'$%'.!X%)B(3%@.!Q[MD!! =EP!
.'+%(,'/&"! 7,,! &0,+%@)&.! &2,)&! 2@;! 2(*;&! G%$%! 'B$(32&%;! /$01! A*812! =ES!
?3%1*(2,!?0D!KA)D!\0B*&!]A7M!*@(,B;*@8!)3%!;*8%&)*+%!%@V-1%&.!'%'&*@!KY?! =E=!
L#L9SLE9#M!2@;!'2@($%2)*@!/$01!'0$(*@%!'2@($%2&!KY?!L#L9HS>9EMD!! =E>!
01+'/#&1/23/%#4*%51/,)&#%6+(')+,15#4(1)%72(%"!^0)2,!&0,B4,%!'0,-'3%@0,&! =EE!
G%$%!%J)$2()%;!B&*@8!FD"_!`?,!*@!1%)32@0,!2&!)3%!&0,+%@)D!a@%!8$21!0/! >FF!
/$0V%@! 2'',%! '0G;%$!G2&!G%*83%;! ;*$%(),-! *@)0! 2! 66Y! (%@)$*/B8%! )B4%! >F"!
2@;! P!1\! 0/! 2(*;*/*%;!1%)32@0,!G2&! 2;;%;D! 7/)%$! 2! #F! &%(0@;&! +0$)%J! >FL!
'%$*0;.! &21',%&!G%$%! %J)$2()%;! /0$!"!30B$.! 2)! $001! )%1'%$2)B$%.! 0@! 2! >F#!
&325%$!2)!##F!$'1.!2@;!)3%@!1*J*@8!G2&!$%'%2)%;!282*@D!A21',%&!G%$%! >FH!
!"#$%&%'()*#')+,-,+,%&#
#
! ""#!
$%&'!(&'$)*+,-&.!/$!0#111!)(+! +2)!01!3*'!/$!)223!$&34&)/$,)&!/'.!$%&! 516!
7,4&)'/$/'$! +*8$&)&.! ,7*'-! 9:;<! -8/77!3*()2+*=&)! +*8$&)7! >?%/$3/'! 6@6! 51A!
(3B@! CD$)/($7! E&)&! $%&'! (288&($&.! *'! 6! 3F! G*/87! /$! ;51HI! ,'$*8! $%&! 51J!
.&$&)3*'/$*2'! 2+! $%&! )&.,(*'-! (/4/(*$KL! E*$%! :28*';I*2(/8$&,! )&/-&'$! 515!
>:IMBL! /'.! $%&! NOPI! /77/K!E&)&! 4&)+2)3&.@! N%&! 4)2(&.,)&! .&7()*=&.! 51Q!
/=2G&!E/7!4&)+2)3&.!*'!2).&)!$2!,'.&)7$/'.!$%&!/'$*2D*./'$!(2'$&'$!2+! 5"1!
/448&!7/348&7!=&+2)&!$%&!.*-&7$*2'!/'.!+)/($*2'/$*2'!4)2(&77@! 5""!
./+'0# ,1&/0230%#4*%1/0,)&#%5+(')+,/1#4(/)%62(%7#6,%+'(8#9,3%(#)/1+%1+#/9# 5"0!
+*%#:*/0%#9(2,+"!N2!.&$&)3*'&!$%&!=/7&8*'&!.*&$/)K!+*=&)!(2'$&'$!2+!/448&! 5"R!
7/348&7L! $%&! $2$/8! *'728,=8&! 428K4%&'287! +)/($*2'! E/7! 3&/7,)&.! 5"#!
+2882E*'-! $%&! 4)2$2(28! E)*$$&'! =K! 92)*'7$&*'! %+# '0@! >0110BL! 78*-%$8K! 5"6!
32.*+*&.@!:*G&!-)/37!>*'*$*/8!7/348&!E&*-%$S!E*B!2+!+)2T&'!/448&!42E.&)! 5"A!
E&)&!E/7%&.!E*$%!61!3F!Q6U!&$%/'28!4)&G*2,78K!E/)3&.!,4!$2!61HI@! 5"J!
V+$&)!3*D*'-!+2)!R1!7&(2'.7L!7/348&7!E&)&!&D$)/($&.!+2)!R1!3*'!/$!)223! 5"5!
$&34&)/$,)&@! O'(&! (228&.! .2E'! $2! 06HIL! 728,$*2'7!E&)&! +*8$&)&.! ,7*'-! 5"Q!
9:;<!-8/77!3*()2+*=&)!+*8$&)7!>?%/$3/'!6@6!(3B!/'.!$%&!728*.!+)/($*2'!2+! 501!
+*8$)/$&7!E/7!)&.,(&.!=K!&G/42)/$*2'!,'.&)!'*$)2-&'!-/7!+82E!*'!2).&)!$2! 50"!
)&32G&! $%&! &$%/'28@! N2! &'7,)&! $%&! (2348&$&! .)K'&77! 2+! 7/348&7L! $%&K! 500!
E&)&!7,=7&W,&'$8K!+)2T&'L!%&8.!2G&)'*-%$!/$!;51HIL!/'.!$%&'!8K24%*8*T&.! 50R!
+2)! 0#! %2,)7! /$! ;6"HI! >1@06! 3X/)B! ,7*'-! /! F/=(2'(2! :)&&T&! <)K&)! 50#!
>F/=(2'(2!I2)42)/$*2'L!Y/'7/7!I*$KL!Z2B@!?&*-%$7!/+$&)!$%&!8K24%*8*T*'-! 506!
4)2(&77! E&)&! )&42)$&.! >+*'/8! 7/348&! E&*-%$S! E+B@! <*&$/)K! +*=&)! ><:B! 50A!
(2'$&'$!2+!$%&!E%28&!/448&7!E/7!2=$/*'&.!7,=$)/($*'-!$%&!E+!+)23!$%&!E*! 50J!
+2)!&/(%!2+!$%&!G/)*&$*&7!/'/8KT&.@! 505!
;1# -,+(/# 6,<%&+,/1# '16# 9(')+,/1'+,/1"! ['! 2).&)! $2! 4)2.,(&! 4%&'28*(! /'.! 50Q!
'2';4%&'28*(! +)/($*2'7! 2+! 728,=8&! =*2/((&77*=8&! .*-&7$/$&L! /! 4)&G*2,78K! 5R1!
.&G&824&.! *'! G*$)2! 3&$%2.! /'.! +)/($*2'/$*2'! 4)2$2(28! >Z*88&)! &$! /8@L! 5R"!
!"#$%&%'()*#')+,-,+,%&#
#
!""#!
"$%"&!'()*+(!(,!-./0!122#3!4-5!65(7!(8(9!:;!5.:+<,.=!>)7:;:(7/!?:8(!+*->5! %@1!
);!;*)A(9!B)47(*!4-5!>-7(!:9,)!5.6**=0!4:,<!,<(!65(!);!-!+.-55!*)70!:9!"2! %@@!
>C! 5-.:9(! 5).6,:)9! D"E2! >F! G-H.! B.65! #! >F! IH.3/! J9! K-BB(7! "#! >C! %@E!
B).=B*)B=.(9(! 7:5B)5-L.(! K(9,*:;6+(! ,6L(50! 1!>C! -.:M6),! );! ,<(! -L)8(! %@#!
5).6,:)9!4(*(! -77(7! ,)! 1!>C! );! 5:>6.-,(7! +-5,*:K! ;.6:7! DN'?0! @/1! +! CO"! %@P!
B(B5:90!1!+!CO"!G-H.!-97!Q!>C!"1F!RH.0!BR!"/13!-970!-;,(*!:98(*5:)90!,<(! %@Q!
>:S,6*(!4-5!:9K6L-,(7!:9!-!@QTH!5<-U:9+!4-,(*!L-,<!5(,!-,!Q#!*B>!;)*!@2! %@%!
>:9/!V<(!+-5,*:K!7:+(5,-,(!)L,-:9(7!4-5!BR!-7W65,(7!4:,<!,<(!-77:,:)9!);! %@$!
"22!XC!2/1G!G-YR/!V<(90!E!>C!);!5:>6.-,(7!:9,(5,:9-.!;.6:7!DNJ?0!"2!+!CO"! %E2!
B-9K*(-,:9! -97! P/%! +! CO"! ! IR1ZYE0! BR! P/%3! 4(*(! -77(7! -970! -;,(*! %E"!
:98(*5:)90! ,<(!>:S,6*(!4-5! :9K6L-,(7! :9! ,<(! 5->(! @QTH! 5<-U:9+!4-,(*! %E1!
L-,<!-5!-L)8(!;)*!P2!>:9/!V<(!;:9-.!7:+(5,-,(!BR!4-5!7(K*(-5(7!,)!1!L=! %E@!
-77:9+!"#2!XC!2/1!G!RH.!-97!,<(!>:S,6*(!K(9,*:;6+(7!-,!#222!*K;!-,!12TH! %EE!
;)*!@2!>:9!:9!-9![..(+*-!PE\!K(9,*:;6+(!D](KU>-9!H)6.,(*!H-9-7-0!J9K/0! %E#!
F:55:55-6+-0!YG0!H-9-7-3/![!@/#!>C!-.:M6),!);!,<(!*(56.,-9,!56B(*9-,-9,! %EP!
4-5! ,*-95;(**(7! ,)! ,<(! ,)B! 4(..! );! -! K(9,*:;6+-.! 5:A(! (SK.65:)9! ;:.,(*! %EQ!
7(8:K(! D[>:K)9!^.,*-OE/!"2!U!>).(K6.-*!4(:+<,! K6,!);;0!F:..:B)*(!H)*B/0! %E%!
_:..(*:K-0!F[3!-97!K(9,*:;6+(7!-,!#222!*K;!;)*!#2!>:9!-,!12TH/!V<(!5->(! %E$!
)B(*-,:)9!4-5! *(B(-,(7!4:,<! ,<(! *(>-:9:9+! (S,*-K,! -97! ;:.,*-,(5!4(*(! %#2!
K)..(K,(7!,)+(,<(*/![9!-.:M6),!D1!>C3!);!,<:5!*(56.,-9,!;:.,*-,(0!K-..(7!*-4! %#"!
7:+(5,-,(!D7*30!4-5!U(B,!-,!O%2TH!;)*!;6*,<(*!-9-.=5:5/!J9!K)9,*-5,0!@!>C!);! %#1!
,<(!5->(!(S,*-K,!4(*(!B.-K(7!:9,)!-!B*(K)97:,:)9(7!NZ`!K-*,*:7+(!DY-5:5! %#@!
RC_0!@!>C!8).6>(!.)-7(7!4:,<!P2!>+!);!(SK<-9+(!*(5:90!a-,(*50!F:.;)*70! %#E!
F[3! U9)49! ,)! *(>)8(! B<(9).:K5! ;*)>! ,<(! ;:.,*-,(! :9! -! B*(;(*(9,:-.! %##!
>-99(*!D'()*+(!%+#'./0!122#3/!H-*,*:7+(5!<-7!L((9!B*(K)97:,:)9(7!4:,<!"! %#P!
>C! );! >(,<-9).! -97! ,<(9! *:95(7! 4:,<! ,4)! "! >C! -.:M6),5! );! 7:5,:..(7! %#Q!
4-,(*/! [5! B*(8:)65.=! 5<)49! Db:6! %+# './0! 122$3! ,<(! *(K)8(*(7! 8).6>(! %#%!
!"#$%&%'()*#')+,-,+,%&#
#
! ""#!
$%&'$! ()**$+,)-.$.! ')! '/$! -)-0,/$-)%1(! 2*3('1)-! )2! '/$! .14$+'3'$! 5.-,67! 89:!
;/$! ,/$-)%1(! 2*3('1)-! <3+! '/$-! .$'$*=1-$.! >?! +&>'*3('1-4! '/$! -)-0 8#@!
,/$-)%1(! ()=,)-$-'! 2*)=! '/$! ')'3%! ,/$-)%+! ()-'$-'! 5.*6! 32'$*! '/$! 8#"!
.14$+'1)-!,*)($++7!! 8#A!
;/$!.*!3-.!.-,!<$*$!>)'/!&+$.!')!.$'$*=1-$!'/$!*$.&(1-4!(3,3(1'?!)2!'/$! 8#B!
+)%&>%$!2*3('1)-C!<1'/!D)%1-0E1)(3%'$&!*$34$-'!5DEF6C!3-.!')!,$*2)*=!'/$! 8#G!
;HIE!3++3?7! 8#9!
D&*'/$*=)*$C! ,$%%$'+! )>'31-$.! 2*)=! '/$! 1-! J1'*)! $-K?=3'1(! .14$+'1)-! 8##!
<$*$! ()%%$('$.! 3'! 08@LE! 3-.! &+$.! 1-! )*.$*! ')! 3-3%?K$! '/$! 1-+)%&>%$! 8#M!
,)%?,/$-)%+!2*3('1)-!32'$*!'/1+!,*)($++7! 8#8!
;)4$'/$*C!'/$!+)%&>%$!2*3('1)-!5'/$!+&,$*-3'3-'!)2!'/$!1-!J1'*)!.14$+'1)-! 8#:!
,*)($++6! 3-.! '/$! 1-+)%&>%$! )-$! 5'/$! *$+1.&$! )2! '/$! $-K?=3'1(! ,*)($++6! 8M@!
()=,)+$.!'/$!1-.14$+'1>%$!2*3('1)-!5D147!"67! 8M"!
 8MA!
 8MB!
 8MG!
 8M9!
 8M#!
 8MM!
 8M8!
 8M:!
 88@!
 88"!
 88A!
 88B!
 88G!
D14&*$!"7!I(/$=3'1(!3-3%?+$+!)2!1-!J1'*)!.14$+'1)-!3-.!2*3('1)-1-4!)2!3,,%$! 889!
'1++&$+7! 88#!
 88M!
./+'0# ,1&/0230%#4*%1/0,)&#%5+(')+,/1#4(/)%62(%7#6,%+'(8#9,3%(#)/1+%1+#/9# 888!
+*%# 6,:%&+%6# 9(2,+"! ;)! .$'$*=1-$! '/$! .1$'3*?! 21>$*! ()-'$-'! )2! 3,,%$! 88:!
+3=,%$+! 32'$*! '/$! .14$+'1)-! ,*)')()%C! '/$! +3=$! ,*)')()%! ,*$J1)&+%?! 8:@!
 
Apple tissue 
Aurora Golden Gala, Spartan, Nicola and Golden Delicious  
 
 
Soluble fraction    Insoluble fraction 
 
FCR whole fruit and digestate  DF whole fruit and digestate 
 
TOSC whole fruit and digestate  FCR whole fruit and digestate 
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